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"Magnetostriction of Transformer Steel Subjected to 
Thermomagnetic Treatment,"_¥. Shur, A. Khokhlov, ~ 
Ural Affiliate, Acad Sci USSR, Inst Metal Phys, 3 pp' 


“Journal of Physics USSR" Vol X, No 6 


Plots magnetostriction curves for unidirectional 
elastic tension, and compares curves showing that in 
transformer steel thermodynamic treatment leads to a 
sharply pronounced texture which manifests itself 
weakly on the magnetization curves. Received, 

27 Feb 1946. 
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"Phe Dependence of the Magnetostriction o 
on Taitial Magnetic Texture and the Order of Apply- | 
ing Magnetic Fields and Unilateral Elastic Strains, 
J. Shur, A. Khokhlov, 10 pp 


"chur Ekep i Teor Fiz" Vol XVI, No 11 


Published in English in the Journal of Physics of 
the USSR, 11, No 1, 1947. 
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“Yagnetic Properties of Ferromagnets Cooled in te 
Presence of a Unilateral Tension," Ya. 8. Shur,  Inatt- 
tute of Physics of Metals, Ural Branch, Academy. of 
Sciences of the USSR ’ ot pp ; 


"Isy Ak Nauk, Ser Fizich" Vol XI, No 5 


Describes the studies which were conducted to ievers ‘ 
mine the effect of thermomechanical processing on the 
path of magnetization curves and the magnetostriction 
of several ferromagnetic materials. The purpose of 
these experiments was to explain the nature of magnetic 
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USER/Fhyeice (Conta) Sep/Oct 19k7 


texture, which arises as a result of thermomechanical | 
processing, as well as the possibility of premediated 
changes in magnetic properties by means of this treat- 
ment. Discusses the selection of samples, methods and. 
sequence of their measuring, and the results of. the 
measurements and evaluation of results. Samples in- 
cluded nickel, permalloy and ferroceramics. 
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"Temperature va. Magnetic Hysteresis in Ferromagnets, 
V. I. Drozhzhina, Ya. S. Shur, Institute of Physics 
Metals, Ural Branch, Academy of Sciences of the USER, 


3 Pp 
"Izv Ak Nauk, Ser Fizich" Vol XI, No 5 - a 


An account of work which was conducted to study the 
effect of temperatures on the magnetic hysteresis fac- . 
tor of samples cf nickel and. ferroceramics with the 
purposs of determining the basic regularities of this 
henemena. All the experiments were conducted om 

ong, thin samples and at temperatures ranging fram 


-195° C to as high as 7309 C. 3¢ 36293 
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"Accommedetion of the Magnetic Permeability of Megnetite," R. I. Yenus, 
Ya. S. Shur, ¥. V. Druzhinin, A. M- Viyukhina, Urel Stete U imeni 
ae He Gor'kiy, 1 pp 


"Tav ..ked Nauk SUSR, Ser Fiz" Vol XI, No 6 


It wes estublished experimentally thet some varieties of magnetites when 
broken down i:.to fine powder exhibit in very sharp form capacity for 
accommodation and dis.ccommodation of magnetic permeability. If 

the magnetite is subjected to magnetic reversal several times efter 

dying fer scme time outside accommodating influences, the permeability 
increases notice:bly. If it is then kept outside 2nd accommodating influence, 
however, it egain gradually returns to former condition. 
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Influence of processes of recovery and recrystallization © 
on the magnetic properties of ferrosilicon.-~.Xa, S. Sbur,_ 
VoL. Drozhzhina, and M. G. Luzhinskaya (Acid Ser", 
Vig S83: Tevest. Akad. Nauk SSSR, Ser. Fsz. i, Ke t- 
7-3 ( 1947).— Transformer sheet steel after vacuum firlug ¢ 
at 1100° (2 hrs.) and TT stretching was heat treated ut 
Wifferent temps. Reeryste. samples had the best magnetic 
properties. S. Pakswer 


& BeOS € S a we Se 
ee ¢ of (Bey G Is o/s AL BRA 74 Nec i Je ¢ ons. 2: 


A . 
PPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001550220014-1" 


-1 
: CIA-RDP86-00513R001550220014 
“BPPROVED Pore eee 2S TPR YE 


wen ENT 


SHEny th, Se Pa 57779 
See ee _ 
USSR /Phys Nov/Dec 1947 
Ferromagnetism 
Magnetostriction 


"Magnetic Properties of Ferromagnetics," Ya. gs. Shur, 
Inst Phys of Metals, Ural Br, Acad Sci USSR, 9 pp 


"Izv Akad Nauk SSSR, Ser Fiz™ yor XI, No 6 


Path of curves of magnetostriction and curves of 
magnetization in the field of weak magnetic poles, in-! 


magnetic properties of ferromagneticsa and to study it 
in detail. 
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Transformers - Cores 
“Magnetostriction of Transformer Steel Subjected to 
Thermomagnetic Treatment," J. Shur and A. Khokhlov, 
> pp 
“Zhur Eksp 1 Teor Fiz" Vol XVII, No l 


Published in English in the Journal of Physics of the 
USSR, 10, No 6, 1946, 
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Unange in electrical resistance (Thomsoa effect of 
highly coercive alloys in magnetic fields. V. 1. Droshzhins 
and Vas SShur, J. Tech. Pays. (ULS.S.R.) 18, 10 52 
qipis}- An attempt is made to explain the connection be - 
tween the value af the coercive forve and the relation of the 
signs of the longitudinal and transverse Thomsen etleuts tu 
ua highly coercive alloy (Fe 58, Ni 27, AL 1855) in which the 
value of the coercive forve can be changed over a wide 
range. Measurements niade its tichds up te TOU ac rsteads 1, 
three Peresedtaceddened lice tiene nel up to dou ocratedis tn the 
teaneaverse directbeor atiew Ufvet the rstemastons clare le ol 
the Thomson effect is maintained independently ait ttre waefase 
of the cuercive force (fram 20 to 200 ocrsteds). “The ubs. 
value of the effect changes very little for a considerable it- 
{rrence in the valne af the coercive force, and for a given 
value of coercive force the character of the change tn the 
‘Phauisen effect remains the same independent of the temp 
amd time of annealing. ‘The anomalous eflevt alse Gece 
with a 4% Si-Fe alloy, but not with a S2:10:58 Co-V-be 
Now (with a coercive foree of 300 oersteds) for which the 
ongitsidinal effect has a pos. sign and the transverse cflect a 
lex seg. hia. 
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USSR /Physics . Apr 1948 
Magnetization 
Permalloy 


“Observations on an Article by N. G. Ardashev, Ye. FB. 
Pele and A. Ye. Bryukhanov, ‘The Magnetization of 
Permalloy in a Constant Longitudinal Magnetic Field’, 
Ya. S. Shur, R. I. Yanus, Inst of Phys of Metals, 
Ural Br, Acad Sci USSR, Sverdlovsk, it pp 


"Zhur Tekh Fiz" Vol IVIII, No 4 


Briefs the discrepancies and deficiencies of subject 
article. Submitted 30 Apr 1947. 
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SA-198, Magnette Rtructure of Highl 
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Coercive Alloys tore and Vi 

1. _A. Shubina_and Ya._8, Shur. 
Influence of The Treat- 
ment on Riectrical Resistance of the 
Mighly Coercive Alley. Alnico. 
Russian.) V. I. Drozhzhina, M. GC. 
Duzhinskaya, and Ya. 8. Shur. ZhAur- 
nal Tekhknicheskot Fiziki (Journal of 
Technical Physica), v. 19, Jan. 1949. 
p. 88-97. 

Data confirming the hypothesis 
of the authors concerning the mag- 
netic structure of the above alloys. 
The “Alnico” investigated contained 
SIG Fe, 245% Co. 8% Al, and 3% Cu 
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"The Magnetic Structure of Highly Coercive Alloys: III, Magnetostriction Curves 
h 


of Highly Coercive 'Alniko' and ‘Vikalloy! Alloys," D. A. Shturkin, Ya. S. Shur, 
Inst Phys of Metals, Ural Affilliate, Acad Sci USSR, 7 pp 


"Zhur Tekh Fiz" Vol XIX, No 2 


Studies course of longitudinal and transverse magnetostriction of highly coercive 
"Alniko" and "Vikalloy" alloys in various magnetic texture states. Results can 


be satisfactorily explained by assuming that this class of ferromagnetics has 
special-type magnetic structure connected with fact that they contain finely dispersed, 
flat ferromagnetic formations - discs ~ isolated by nonferromagnetic layers, and 

that each disc comprises one field. Cooling in a magnetic field in the case of 
"Ahiniko," and tempering after preliminary strong-cold deformation in the case of 
"Vikalloy" causes flat formations to grow in an oriented manner. This in turn causes 
anisotropy of magnetic properties. Submitted 10 Jun 48. 
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tometer. The specimens were in vacuum during testing at; 


above 200°, H, was increased 3 to 5% by aging. . ‘Two types 
formal decrease of 


Chemical Abst. 

Vol. 48 No. 9 pat 
May 10, 1954 disks was 0:09 to. A rP 

Metallurgy and Metallography ‘to + MMe Gat about Gin tn cach coe Se tet 

crease in H, with. p. was observed in certain 

in disks that had a low abs. value of H, (0.1 

auomaly was observed only for diredtions of testing that 

ded to the max. atid in a temp, range from —195 


: #, 
was: —~200°, 0.25; —650°, 0.26 (max,);_ 0°, 0.25; 100°,. 
0.22; 200°, 0.18. Aging effects could cause the anomaly to: 
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Effect of aging on the temperature-dependence curve of 
the coercive force in dyname steel. Ya. 5. Shue and kK. nh. 
Viasov. Doklady Akad. Nawk S.S.S.R. GOS ATTA ED. 
The variation with time of the abs. value af the cocrcive 
fores, 2f,, ds studial for Feat (1% Si) axed at fou tee’, 
The aging effect is greatest: in samples oxidized by being 
heated rapidiy in air to 00 SOO and cooled quickivi: He 
invreases with time when such a sample is thea heated 
tay Saactenina at as cereat, Geasage OF LUNE, canned tt ineteases with 
< tage tan oO, reaches sama. aid thea deers Seat! 3 
to tebsantion.  Uleattag te the Curie poms romeves the 
eflect of aging; if during cooling the temp, is fred canst... 
HH, begins to increase. These ellects are ihe ta the creatton 
of large internal stresses ctsrinng the aging process. For axing 
below 300°, the temp. dependence of He iv ctend. bw the 
temp. dependence of the site. tragtietorst riction 
temps, the effects of aging and ecleation are 
the celative speeds of these processes afets. the mage 
H, ata given temp. and time. | Ellen TE Dunlap 


Physres ef Metals, “URCe AFriL, Mead. See MSS 


INST 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001550220014-1" 


"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001550220014-1 


STeATENARS ew 


Praise eR Y eR LAN a ETERS MAGE ART SLE Oat Ee P eae TiN EW ey Dota bl inf SHEE san Oe MEP Eh eee a OTE Bote eT 


i 4 
* Sata 


M 


“Influence of Plastic Deformation om the Temperature Relation of the 
Coercive Force [of Steel, Wicks!, and Molybdenum Permalloy]. Ya. S. Shur 
and K. OB, Viawoy (Dokhady thud. Nak S.8S8.R., 140, @, (5). B47 TOTO 
Hu Russiag). ‘The causes of the temp. variation of the cmccive force are 
etl unknown. S. aml Vo investigated the influence of cold working on the 
cowrvive fore of dynamo amd transformer ateel, nickel, and trol ybedenus 
Fermatloy., These materiale were selected because the temp. relations of the 
ferromagnetic constants are known only for iron, transformer steel, and nickel. 
Refon: the cold working procean the materials were annestesd in high vacuum. 
The measurements were carried out ia eaceo on an astatio magnetometer. 
‘The curves HH, Hye against temp.. Le. cocruive force at teet temp. correcive 
force at room temp, were taken on un-worked apecimens and, for iron, with 
44 and 75°, deformation; for tranaformer steel, undeformed and with 4, 
1, and 6%, deformation, and for nickel, odd worked and after various heat 

i treatments, For iron and transformer steel the temp. relation is reversible 
20° JOR CLs above these temp, the cvervive fore falle rapidly 


ante tay ter Oe 
with tine, « clear relaxation phenomenon. ‘There ts ales a certain etitical 


value of deformation, above which the relative value of the coervive force 
bg tlecreases at temp. higher than reom temp. The curve for transformer stec! 

shows a relative minimum at ~380° CL Nickel is particularly sensitive to 
wrination. Ite coemive forve.has a reversiblo character in the whole range 
tree Tike ote PO (Ome paint) for all deformatums. Moly fenans 
Permiatios behaves very similariy te nickel. “Phe paper paves a theentical 
expression forthe temp. relation based on the “at rews ahesirs “and incluson 


theory "OB FL. 
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Temperature magnetic hysteresis in farromagnetics 11 
Ya. S Shoe und No A Maranova. ZAwe haspil. Teorct 
Fie DOL K-VK): cf. C4. 45, 844k Bapal, resatits 
are given af the study of the temp. magnetic hysteresis af 
Ni and ferronilreen Cb 7° SO, which oven ducing evele 
tring. vartetion (frend (Ho? to the Cure poimt? ina weak 
ttragrietis fret The saigubscities otperved ure esphinued 
qualitatively by comparing the results with known clita on 
the temg. carves of the anteetropy ate Tuignetostrict bot 
eomats . at the effect of the thermomagnetic treutinent ott 
the teri magnetization curves as abo shows Ve ineasure 
the temype Sepeadtene of the ntugnetisation, the saimpte is 
ccmrtesd Qae - HAMS” ceteed dotmaegnetizect, scent field is applied. 
the sample as gradialls heated Ca the max teas of the 
evele amt then cooled to - 19S". Gophs are given of the 

_temp. magnede hysteresis fue tics of U.S to GO versterds; 
of the relative change of inagnetization A// 7 alter comple- 
ton of a temp. cycle as 4 function of the extemal field; 
af the (emp. magnetization curves /(/) for a man. temp. of 

» the cycle from 2S) ter SEO* for a fickd of 0 O08 of; of Md lor 

| weak firkis fora scape previously subjected lo fickds up to 
Woe | Fat vers weak fields there are subsidiary tisy. be- 
tates (he hitewe Hophinsen man. near the Cure pomton the 
beating besnehes ofthe J curees, fe fesrostheon mes ure 
codes need ot caobmnat FCOh NET anne SND COM foe tielebs ond Ad 
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tee 04) ve., for Ni, one max. near bu" for febls fron 0.20 
todadoe, These usar, dinsitish as the field increases. 

the cvvling branches a tax. occurm at @ temp. Coser 
ponding to « min. oa the heating branch. The heating 
curves intersect (temp magnetic hysteresis) oaly for dekts i 
Teas than 0.01 oe. and for temp. cycles that reach 350-400° 
for ferrusilicon. As the felt increases, the temp. magnetic 
hystereait decreases and disappears entirely for a field of 
80 oe. for ferrosilicon, 24 ve. foe Ni. The thermomagnetic 
treattnent has a givat effect on the I(t) curves for ferro- > 
siticon (but i has no effect on those far NL is weak tiekis, 
und this effect is climinated only by annealing at a temp. 
much higher than the Curie temp. a/// ts much greater fur 
Ni than for ferrosilicon, probably because for Ni the aniso- 
tropy and magnetostriction consts. decrease marc rapidly 
than for ferrosilicon. The temp. magnetic hysteresis is 
attributed to changes of magnetic atructure during temp. 
changes, owing tu the temp. dependence of the spomtaneous 
magnetization, and to changes of the boundary energy of . 
domains, which depends on the anisotropy and magneto- 
strictiva consts, and on internal tensions, B.H. D. 
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8048. Magnetic structure of hichly-coercive alloys. IV. RBysteresis of 
masnetostriction in the highly coercive alloys Alnicn mend Vilelloy. D. A. 
Shturkin and Ya. S. Shur. J. Tech. Phys., USSR. 20, 1393-9 (Now., 1950) 
In Rusbian. ; 

For Pt III. see Abstr. 1876 (1950). Experimental investigation of the 
hysteresis of magnetostriction on Alnico and Vitlallov specimens which had 
been given warious marsnetic structures by special treatments. The results 
are analyses under the assumption of the existence of a orectal magnetic 
structure in these alloye characterized by the fact that the ferromagnetic 
consists of finuly dispersed flakes magnetically isolated from each other 


Clown ELEeENTS 


ate nU@Ay> 


4 Tom: 7 wy 


by non-ferromagnetic interstices, each flake representing a single domain 


of spontaneous mernetization. Owing to this the processis of technical 
magnetization are only due to a rotation of the menetization vectors of i 
the individual domains. The orientation of the marnetization within a single j 
domain is determined by the share of the flakes, which have very anisotropic 
demagnetization factors, and also by the interection of the magnetization 
vectors of the individual ner a the thermo-mpnetic treatment of 


eam: Clvtesive 
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the Alnico and tempering after 
in the magnetic flakes erowing 


the stron anisotropy of the magnetic properties. 
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stron cold-working of the Vilmlioyv result 
in an orientated fashion, this accounting for 
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Magnetic texture arising in soft materials after 
thermomechanical treatment. Ya._5., Shur and F. XN. 
Dunaev (Cor'ki Ural State Univ. © "S.S.R.). Doklidy 
Ahad. Nuwk SSSR. 72, 2% 44(1950).— An esptl. study 
was made of the effect of cooling ferro-magnetiy alloys 
from a high temp. while subjected toa single tenaile stress, 4 
kg./sq. mm. The texture developed by this thermomech. 
treatment was detd. by measuring permeability. ». and mag- 
uectostriction, A, while the specimen was subjected toa single 
tensile sliress. kg. /sq. mim. Specimens were narrow bands 
OU anima. Tong and 0.4 to 00.0 sq. nim. in aren. Three and a 
half So Si steel cooled fromm 600° showed a imax. » for es = 
lato = 0. With increasing ¢, # decreased continuously 


aguin, Foros 0 the value of A was pos. for fields up to 
100 oerstetis at oo OB or beas, Ato = 2 ac more \ wus 
neg. With inereasing #4, > tended to be teg.. and for ¢a 7 
1, \ was neg. ut Icast in small tields at ail values of a, Simi- 
lar results were obtained for 65-permalloy (W% Ni, 1% 
Mo) cooled from woe, Cu-permalloy cooled from awe, 
and permindur (Anes Fe, 499% Co. eer, V) cooled from 70)”. 
‘Thermomech. treatment causes a preferred odentation of 7 
magnetization near the direction of atressing. If this 
treatment did not cause change in >igt of X and serious 
distortion of the cryst. Lattice, # would increase with in- 
creasing oa. The change itt sigh of A seeined decisive in the 
Si steel, but distortion played a cole in the permalloys. 
Regartlless of the Curie Cemip. value, thermomech. treat- 
ment produced a texture. The basic cause of the teaturc 
is residual oriented stresses. A. G. Guy 
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which differs sharply from that of sult muax- 

Lained by the magnetic structurc of these high 

‘The temp. curve of the cuctcive force wus 

tively by ussutuing that it depends an the 

ed dotnains and their magnetic interac- 

where N is the demagnetizing coef. 

he domain in which it is greatest and 

i ‘The observed temp. curves 

Veffects: from — 105 

tization catsed the 

the demagnetizing 

coercive force, For higher 
creased, the satn. 

ecreased. 


24 
KEFIL , SiCad Sex LISS. 
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Effect of thermomagnetic treatment oa the electrical re- 
sistance of aot ae i Ya pe ur and t. E. 
Starlseva. ly Abad. Nauk -S7S.5.R. 94, 473-5 
(i): cf. C.d. 4$, 1991e.—The anisotropy of magnetic 
properties its some ferromagnetic materials that have been 
couted from the Curie point te cue temp. ina magnetic 
fickt is explained by assuming that the crystal Lattiow thell 
ws deformed during the thetmomaguctic Uvatiicit, which 
leuds to magnetic uniasiality and to the anisotropy of other 
phys. properties. The relative change of the elec. reasist-¢ 
ance, ae7f, of O8-Permatioy (06% Ni, 3456 Fe) after ther- 
tnomuaguctic treatinent (heatheg to uw)", which was main- 
tamed for JO min., thes cooling in 4 nugnetic fiekt at 100% 
per he.) is given graphically usa function of the longitudinal 
field, for sasuples cuvled without u ficid, in « longitudinal, 
‘and in @ transverse fiekd. The resistances (XX lW* ohm) of 
the samples cuoled without field, covled in longitudinal 
fich?t, ad couled in tnanaverse tick!, resp., ure 7 IVS, WA, 
and 1073; d¢, 16, 4, and 24: 7, 1000, 1007, and 1008, where 
+ is the clec. resistance of a demaguetized sample, J, is the 
change in resistance in a maguctic ficki which beings the 

- sample to sata., r. = 7 + ds, is the total resistance in the 
field. Since r, is not const. for various treatment, the us- 
sumption is confirmed, but the anisotropy in the curves 
ay, (#1) is due to the magnetic teature produced by thernw- 
uuguetic (rcatment. Ellen H. Dunlap 
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SHUR, Ya. S. ry 


USSR/Metals - Coercive Force, Steel's Jan 51 


"Temperature Dependence of the Coercive Force in 
Monocrystals of Transformer Steel," K. B. Vlasov, 
Ya. S. Shur, Lab Ferromagnetics, Inst Phys of Me- 
_tals, Ural Affil, Acad Sci USSR 


'"Zhur Tekh Fiz" Vol XXxI, No 1, pp 39-50 

Results of measurements of temp behavior of coer- 
_cive force in monocrystallic disks of transformer 
steel: Shows temp behavior of coercive force de- 
pends on crystallographic direction along which 


~~) 174TH. 


oo Seog Fe pe er ea es 

USSR/Metals - Coercive Force, Steel's Jan 51 
(Contd) |) 

measurements are conducted, Analyzes exptl.laws 

obtained on basis of thegry of: magnetization curves 

used in eng. Submitted .@ Oct 49. 
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) 
oe 13791° Dependence of the Efficet of Thermonuanctic 
eee | Treatment on laltial Properties of Ferromagactic Matcrials. 
> (In Hissian.) AJ AL Lubshin and Ya. S. Shure Dekludy Aka- 


demic Nauk SSSH. (Heports of the Academy of Sciences of 
the USSR.) new ser., v. 78, May 11, 1951, p. 243-244. 
rmomagnetic treatment causes certain changes in crys- 
tal lattice, aon theorized that the cflect of such treatment 
depends ano mittal state at the crystal lattice, The theory was 
rmed by experimental work on 66-Pennalloy and “Alster” 
Al, O.5'% Si. rest Fe.) 
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eke (fii relation of. the: olyn_force ‘to ‘the ‘diméusions- of. , ~ SL 
eee o.particles for: powders: oF solt ma: A isis. Yad. . ee eS Lo ae es 
ss Coe Z ae Ld; ixéy,~: Do} ’ ws et 3 aa 
eg eae 81, 387~-0(1061).- : -of! ar ae 
a particle dimensions ani of voltage. and ‘tenip.: on. the-cders - es ek? : 
“ “‘eive force; H,, was et aches the alloy alsifer’ (compn.,;}: 
1: 0.4% Si, 6.3% Al, 835.3% Fa): : For powders ‘that-were not! - 
“annealed there was a Hagar | decrease in Hi, with: decreasing! : 

-dlam. of the particle: . articles: at dant <.50 ui, “the 

pincreage is much pre ceas iKor annealed particles, Hy! Fed 

A maius almost const, for dinm. > 60 « buts steep increase, ig; ° 
fobserved for diam, <,50 Be The: ‘temp. curyes for H,* are). 

“rgiven for samples of various ‘particle. Sizes: | For: ‘particle! 

: For eee, occurs as the tem is. éd: from =; 
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"Ferromagnetism," Glavrpoligrafizdat, Main Polygraphic Publishing House, 816 pp, 1952 
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SHUR, Ya.S.; MISHIN, D.D. 


WS FS 
ibility of ferromagnet- 
t of weak elastic stresses on the initiel suscept ; 
a feist. Akad. Nauk 8.5.5.B., Ser. Fis. 16, 634-9 '52. (MERA 6:3) 


(Ca 47 no.20:10296 53) 


Atterpts to obtain experimentally detailed data showing dependence of 
* : : c ps . . . 
marnetic properties in weak fields on elastic tensions. Results agree with 


Vonsovsiiy's theory (ZnZTF, 17, 1947); (ferromagnetism, 1946). er 
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251739 
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USSR/Physics - Gol'agammer-Thomson Sep. 52 
Effect 
Transformer Steel 


ocrystals 
"7, De |. 
Ural | 


"Change in the Rlectric Resistance of Mon 


of Transformer Steel ina Magnetic Field, 
Zotov, Ya. S. Shur, Inst of Phys of Metals, 


Affiliate, Acad Sei USSR 


"Dok Ak Nauk SSSR" Vol 86, No 2, PP 267-270 


ferromagnetic 4nereased in @ Longitudinal 
field and decreased in 4 transverse field. 1b 


was found recently that resistance of some ferro- 
magnetics decreases in both types of fields. ‘ 
235T100 


ON a 


Describes exptl study of this 
stals of transformer steel (3.5% Si). Sub- 
mitted by Acad I. P. Bardin 16 Jul 52. 
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n Initial Suscentibility of Ferromagnetics," 1 S. 
aay} 9 


ae 
a Spo ugs eee ae re Be ROMrad Me} tad 
7, Dok AN S352, Yol “7, Uo, pp 543-16, Dee 1952. 


Investigate experimentally dependence of magnetic properties in weak fields upon 
weal: elastic stresses in a number of ferromagnetic materials of various magnetic 
structure, internal ablishes ‘5 
rules. Compare results and find them in agreement with those of Se B. Yonsovskiy 
(see ZhETF, 17, 1947). Presented by Acad i. A, Leontovich 11 Feb 52. 256T110 
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stresses, crystallographic dircetions. Established the governing 
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: Pens erature: ‘dependence of ma curves and bh aterceia loops of ae a 
--19-28) -- Measurements were 


| ag Sicalley. alloys by_Ya hus ea i hv Boxanova- Pp: “ee 
7 Be gO0 C with the aim of. confirming the deductions ‘following! 


ein tha range —t 
of these materials. A mechanism is proposed which’ ex- 


: Prom. athe thin-plate model 
hape ‘of. She experinental ¢ curves... ; ae 
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Sciences USSR, Sverdlovsk. 

Title : Residual Magnetization of Nickel and Its Stability. 

Orig Pub : Fiz. metallov i metallovedeniye, 1956, 2, No 3, 568 

Abstract : A study was made of the influence of the preliminary treat- 


ment (recrystallizing annealing, oxidizing annealing, and 
plastic deformation by tension or compression) on the value 
of I, of nickel and its stability against alternating ma- 
gnetic fields, mechanical vibrations, and temperature fluc- 
tuations. It was observed that treatment of the material 
(even such treatment that does not lead to the creation of a 
crystalline or magnetic texture) can change radically both 
the value of I, as well as its ability. Im this case the 
stability of I, can both increase and decrease with increa- 
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: Change of the Magnetic State of Soft Magnetic Materials 
Under the Influence of Alternating Magnetic Fields. 
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Abstract : Report on a study of the variation in the value of I, of 


annular specimens of nickel and permindure under the in- 
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‘AUTHORS: Luzhinskaya, M. G. and Shur, Ya. S- 126-2-9/ 30 
TITLE: The effect of elastic stresses and tnermo-mechanical 


treatment on the magnetic properties of some solid 
magnetic materials. (Vliyaniye uprugikh napryazheniy i 
termomekhanicheskoy obrabotki na magnitnye svoystva 
nekotorykh zhestkikh magnitnykh materialov). 

PERIODICAL: "Fizika Metallov_i Metallovedeniye" (Physics of 
Metals and Metallurgy), Vol.iIV, No.e, 1957, pp.239-244 (USSR) 

ABSTRACT: In previous papers (1 and 2) the authors have shown that 
elastic stress and thermo-—mechanical treatment have a real 
effect on the magnetic properties of materials with high 
coercivity. Results are now reported on the effect of 
elastic stress, torsion, and thermo-mechanical treatment 
on the megnetic properties of the following alloys: 

cara 1/2 @*#V, 52% Co, 40% Fe), (14% V, 52% Co, 24% Fe), and 

(15% Mn, 85% Fe). The thermo-mechanical treatment consisted 
in the application of one-sided tensile stress during 
tempering. Experimental details were given in earlier 
work (1 and 2). The effect of the above mentioned factors 
on the magnetic properties of the Fe-Co-V alloys, and the 
alloy (12% V, 52% Co, 36% Fe) which was investigated earlier, 
turned out to be of the same character in all the cases 
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card 3/4 javestigated crystallites are nesr to the critical size 
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card 1/4 infiuenc? of this treatment oF the ,emperartur? ep 


ee mes ee en eee ae so pee OUEST TULON OF nese nn 
Foblems was governed py the following considerations: 

if the ordering processes play an jmportant role in the 
mechanism of tnermomagne tic treatment this preat 
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s snvestigated the following 
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Part 1. On the relation petween the effect of thermomaynetic 
treatment and the processes of ordering. 


magnetic treatment t 
and the coerci 
pasis of which it ig poss 

yere in the form of strips of 


texture. The specimens 
Te ordering 


ne saturation mag, 


The aisordered state of the specimens was 
j from ‘700 to 800°C. The thermo- 

magnetic treatment consisted of slow cooling from 4 

above the curie point inside @ magnetic field 


temperature 

of 50 to 200 Oe whereby 2 possibility was provided of 

nardening the specimens aQuring the magnetic treatment from 
the basis of the obtained results 


ordering, does not 
play an import chenisn of tnernomagne tic 
j ij pvious from the fact that the thermo 


+ of the tenperature dependence 


Gara 3/4 of the saturation magnetization indicat 
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mhernomagne tic treatment and processes of ordering. 126-2-21/35 
Part 1. On the relation between the effect of chermomagnetic 
treatment and the processes of ordering. 


magnetically treated alloys there is no appreciable 
ordering of the phases. Apparently ordering plays 4 
secondary role during thermomagnetic treatment which 
consists in estebdlishins 2 barrier to the formetion 
of a magnetic texture, as can pe seen from the results 
obtained for the alloy of iron with 12% Al. 

There are 9 figures, © tables and 13 references, 

> of vinich are Slavic. 


SUBMITTED : March 21, 1957. 
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AUTHORS: Shtol'ts, Ye- Ve, SHUT saehhs et and Kandaurova, G. S. 
TITLE : Magnetic Properties of Magnetically Anisotropic Specimens 
of Ferromagnetic Powders (Magnitnyye svoystva magnitno— 
anizotropnykh obraztsov 12 ferromagnitnykh poroshkov) 

ie Magnetization Curves and Partial Cycles of Hysteresis 
Loops (I. Krivyye nomagnichivaniya 4 chastnyye tsikly 
petel’ gistereZisa 


PERIODICAL: Pizika Metallov 1 metallovedeniye » 1957, Vol vy, Nr 4, 
pP 


. 412-420 (USSR) 
urves and particularly the hysteresis 


ABSTRACT: The magnetization c 
loops have been investigated by the authors on MnBi 
specimens which were produced by sintering powders of 
manganese and bism e 

: i to 80 OE. The MnBi 
powder wes obtained b 1 crushing and subsequent 
sorting into fracti i 
be The investigated specimen 
and they were prod 
mixed with she binding subst 
th the mixture. Following that, the mould with 
the powder was exposed to a magnetic field and the 


Card 1/3 hardening was effected in the magnetic field. (The angle 
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petween the texture and the specimen axis is denoted by @.) 
A dependence tf established of the character of the 
anisotropy of/magnetization curves of magnetically textured 
specimens, made of thin powder of the MnBi alloy, cn the 
dimensions of the powder particles. For certain particle 
dimensions, 4 magnetization process ig observed in the 
Tongitudinally textured specimens which manifests itself 

in the fact that saturation is reached in fields of lower 
invensity than the maximum values of the residual 


jagnetizavion and the coercive force. On the basis of 
the measured jagnetizatioa surves and of particular 
hysteresis cycles of isotropic and magnetically textured 
specimens of Mn-Bi alloys of yarious degrees of 
dispersion, it was established that in fine powders 2 
magnetic transition structure from the multi-domain to the 
single-domain one as well as 4& single-domain structure can 
exist. A model of the transient magne tic structure is 
put forward. 

There are 9 figures, 1 table and 7 references, 6& of which 
are Soviet and 1 French. 


CIA-RDP86-00513R001550220014-1" 


BEPROVED FOR RELEASE: 08/23/2000 


MiSs ‘i Sa Pa eee Se cine 


ER Teerciar pscricewod 


CIA-RDP86-00513R001550220014-1 


SERAREIPRRERRS! “RARER RENE SE 
a SISO Ia SN RR Se a 


126-5-3-6/31 
Magnetic Properties of Magnetically Anisotropic Specimens of Ferro- 
magnetic Powders 


ASSOCIATION: Institut Fiziki Metallov Ural’ skogo Filiala AN SSSR 
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nstitute of Metal Physics, Ural Branch of the Ac.5C., 
USSR) 


SUBMITTED: May 17, 1957 


1. Metal powders-—Magnetic properties 2. Ferromagnetic materials 
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- AUTHORS: Shur, ¥ eo eee bs 126-53 -2/ 30 

AUTH > Shur, Ya. Ses Shtoltts, Ye. V- and Kandaurova, G- 5. 

PTTL 2 The Magnetic properties of Magnetically Anisotropic 
Specimens Made of Ferromagnetic Powders (Magnitnyye 
svoystva magnitno-anizotropnykn obrazysov iz ferro— 
magnitnykh poroshkov } II, The Dependence of the Curves 
of Magnetization on the Method of Obteining the Demagnet— 
ised State (It Zavisimost' krivykh nanagnicniveniya ot 
sposoba polucheniya pazmagnichennogo sostoyaniya) 


PERIODICAL: Fizika Metallov i Metallovedeniye, 1957. Voi.V, Nr 3; 
pp 421-427 (USSR) 


ABSTRACT: A series of powders each with & uniform particle Size, 
lying in the range 250 to 4u, was made from a manganese— 
bismuth alloy containing gbout 590% ferromagnetic phase. 
Magnetised dies were prepared from the powders by mixing 
them with 2 suitable filler, pouring into a mould, 
fusing at about 60°c and cooling in a magnetic field. 
The gies were then demagnetised either by cooling to 
-196 C in an alternating field, or at room temperature. by 
using 2 field of variable magnitude put constant sign to 
return the material to the denagnetised state From the 
appropriate point on one or other pranch of the hysteresis 
Card 1/3 loop. A part of she paper is devoted to the study of 
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: : 126-5-3-7/31 
The Magnetic properties of Magnetically Anisotropic Specimens Made 
of Ferromagnetic Powders II. The Dependence of the Curves of 
Magnetization on the Method of Obtaining the Demagnetised State 


these ‘curves of return’. Subse quent remagnetization to 

saturation was shown to follow 4 course dependent on the 

mode of demagnetization. Demagnetization py the first 
method permitted rapid remagnetization. After demagnetization 
at room temperature py a field of the same sign as the 
original magnetization, the remagnetization curve assumed a 
step-like form except at large particle sizes. If, however, 
the specimen was demagnetised by 2 field of opposite sign, 
remagnetization proceeded comparatively smoothly except 
at the lowest particle sizes when the curve acain had a step~ 
like appearance. An attempt is made to explain the 
observations qualitatively in terms of a transient magnetic 
structure intermediate between the single and many domained 
types. In presence of such a structure in the direction 
along the axis of the texture of magnetically anisotropic 
specimens, 2 fundamental role in the process of magnetization 
is played by the hysteresis in the formation and growth of 
remagnetization nuclei. 

Card There are & figures and 2 references, both of which are 

2/3 Soviet. 
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TITLE: On the Part played py the Closing Domains in processes of 
Technical Magnetization (0 roli S amykayusnehikh oblastey ¥ 
protsessakh teknnicheskos° namagnichivanly® 


PERIODICAL: Tzvestiys® AN SSSR; seriya Fizicheskay» 1957: 
You. 21, NF 8, PP- 1162-1167 (SSR) 


ABSTRACT: The following magnetic domains are aistinguisheé in this 
paper: Basic domains » which extend over the entire thickness 
of ferromagnet ice in thin crystals tne glosing domains » which 
are situated on the eage of the sample OT on its surface» in 
which the magnetic current of the pasic domains is closed, 

and sub-domains ~ particularly closing domains ~ wnich form 
pefore aefective places» where the uniformity of magnetization 


and '.—- nie 

the statement js made that, i e surface of the sample is 
parallel to one of the airections of the Light magnetizations 
no closing domain is formed on the surface» and such 4 domain 
can be found only at the ends of the pasic domains - On the 
poundary of the flat gample the closing domains form a8 tri- 
angles» This was disclosed for the first time py Landau and 


Card if Lifshits - (In this paper various kinds of occurrence of 
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closing domains are further described which are ascribed as 
"drop", "comb", “pine tree”, tgtem" etc.) - In the chapters 


The dependence of the shape of closing domains on the thickness 
of the sample the change in the formation of the closing 


domains from a 100 -thickness of the sample up to 5 is 
described, and it is said that the particularly thin samples = 
under 5 have no more closing domains of the surface. In the 
chapter: Modification of the shape of closing domains in the 


case of an elastic extension of the sample it is said that, 
corresponding to the increase of the force causing extension 
of the sample parallel to the orientation of magnetization, 
the magnetic structure becomes gradually simplified until 
finally it goes over into the extinguishing closing domain. 

In the chapter: Transformations in closing domains accompanied 
by_an increase of the intensity of the magnetic field it is 
said that in the weak fields the processes of shifting the 
boundaries of the basic domain take place and, if a closing 
domain is encountered, this boundary vanishes. The same, how- 
ever, occurs again as soon as the place of this domain is 
passed. After the definite completion of the process (with 
growing intensity) these boundaries vanish, but the closing 
domains remain. With a further increase of intensity the 


513R001550220014-1" 


See ~ —_——_— 


VED FO 


R RELEASE: 08/2 


PARE SRE 


<< — Ss x 
Pe Se SE Os 
AUTHORS « Se ee ad ee ee 
TITLE. A Mote on the Peculiarities of the Technical mae 
nNratsEess Ba 


Powder Samples with Texture (osovennosti r 
namagnichivantya v teksturovannykh obraztsakh 12 ponkikn por 


asnkov }e 


MER LODICAL, Tavestiyé AN SSSR Seriyé Fizicheskay4, 19ST, Vole PL, Hr Vs 


pp. 1215-1219 (USSR) - 

yr was the investigation af the peenbtarities 

of the magnetic properties of powders consisting, of particles with 2@ 
size approaching the critical dimensions « The single axis Mne“t abboy 
utilized here displays an anisotropy of —Kzelo ergec® > being the 
largest among the ferromagnetica. It was estapLlished, phat a reduc™ 
tion of the size of the particles Lead to 4 assenbial modification 
of the magnetic properties The investigation of the magnetic prem 
perties of fine highly coercive powders showed, bhat the exisbence 
of a magnetic transition bexture in particles with a size larger Dhan 
the eritical dimens tons must be assured. In such cases the particles 
contain blocking domains apart from the basic domains. Upe™ eartain 
conditions these plocking domains vanish and then the magne bie reyer™ 
gal process takes place just Like in one—domain particies. Among 

ened f2 other influences the blocking domains play a isading rgke in the 
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Si Pat ene a 
TITLE: A Note on the Remaining Magnetism of Nickel and its Stability 


(os Latochnay? namagnichennost ' nikely2 i yeye usboychivost')- 
PERIODICAL? Iazvestiy4 AN SSSR Seriya Fizicneskay?, 1957, Vol. 21, Nr 9» 
pPpe L2howk2h5 (USSR. ) 


ABSTRACTS In this paper the influences of various kinds of preparatory treaat™ 
ments of nickel, changing its crystel textures on the magnitude of 
the remaining magnetism and on its stability with respect to alter* 
nating magnetic fields , temperature fluctuations and mechanical vi" 

prabions are investigated Tt is shown, phat the remaining magnetism 
of nickel samples can very in 4 wide range under the influence of 
yarious treatments of the material, which change its crystal textures 
It is shown further, that the stability of the yemaining magnetism 
with respect to different kinds of demagnetizing effects is also 
dependent on the crystal texture of the material, and that stability 
Samples 5 which have un 
identical values of coercitive force, ™ 
cara 1/2 staoility of the remaining magnetism. The relations est 
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ABSTRACT: 
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somenb an processes of Ordering 
(Termomagnitnaye oprabotka i protsessy uporyadocheniya) 
TI Influence of Phermomagnetic Treatment on the 
structural Transformations in Ordering Alloys 

{I Vliyaniye termomagnitnoy obrabotki ne eae Sek 
prevrashcheniy4 Vv aporyadochivayushehsnsy splavakh 
Metaliov i Hetallovedeniye» 1958. 
pp 92-99 (USSR) 
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of Bozorth; this view eems to be borne cut by the facts 
that,in 4 ferromagnetic annealed inside 4 magnetic fielc 
more slowly than in a non- 


the ordering 
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orderings permit 
the non-ord 
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netic Treatment and Processes of Ordering. If Tnfluernce 


Thermnonagy 
of Phermomagnetic Treatment on the Structural transformations in 


ordering Alloys 
a magnetic field differ. It can be anticipated that 
due to annealing inside 4 magnetic field a particular 
structural state will occur jn the ferromagnetic which 
differs from toe ordinary ordered state or from the 
directional state as well as from the disordered state, 
Tt can, therefore, be assumed that 4 small quantity 
of atoms participate in the formation of this particular 
structurel state, since auring thermomagnetic treatment 
of disordered alloys their saturation nagnetisation 
does not chang? and the formation of @ magnetic 
uniaxiality auring thermomagnetic treatment proceeds 
faster than the ordering of the alloy. Tt is most 
likely that the structural state established dauring 
thermomasnetic treatment represents an torientated 
super-structure" which has been predicted theoretically 
Raia eal aahi4 Lil 2). 
Gera 5/6 cy Weel and Peniguchi et a+it (Ref .2) 
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ic Properties of Magnetice 
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va qagnitno—anizotropnysn obraztsov 

IIt. Anisotropy in 

magnitnykh svoystv) 


1958, Vol ©, Hr 2, 


PL PLE: The Magnet 
Srecimens prepared 
(Magnitnyye svoyst 
is ferromagnitnykh poroshkov) 

Magnetic Properties (Anizotropiyé 

PERIODICAL: Fizika Metallov i Metallovedeniye ; 
pE 229-236 (USSR) 

ABSTRACT: The domain structures of powders of MnBi elloy and Co are 
determined from disc-shaped specimens prepared from 
powders of 1 to 100 Bb in particle size. The MnsBi alloy 
vas prepares g the components at 420°C} MnBi 
content about 50%. The dered and used 
without annealing. The Co was powdered from a piece 2 

cast metal ana annealed in vacuo at g00°c. (The method 
of preparing j 
the magnetization curve for an MnBi disc of particle 
size 2D Ps, with various angles © petween the field and 
texture axeS. Fig.e2 gives the corresponding hysteresis 
Loops. Pig,.3 shows a polar diagrem of the coercive 

card 1/3 force for MnBi discs of various particle sizes (texture 
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Prepared from Ferromagnetic powders. III. Anisotropy if Magnetic 
Properties 


axis horizontal). Fig.4+ shows how the coercive force of 
inBi varies with particle size for two values of 93 

Fig. resembles Rig.3 put the residual magnetization is 
shown instead. Figs. © and 7 are analogous to Figs. 1 and 
4 respectively, for Co powder of 4, particle size; 

Fig.8 is analogous to Fig.4 and Fig.9 to Fig.5. The 
results are discussed in the light of the prediction that 
single-domain particles should occur in larger sizes the 
higher the anisotropy constant and saturation magnetization. 
The results agree with this prediction in general, put the 
precise shapes of the theoretical curves (shown dashed in 
Figs.10 and 11) are not the same as those found by 
experiment for MnBi of Ay particle size. some of these 
effects can be attributed to the method used for 
demagnetizing the MnBi powder (decreasing alternating 
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Prepared froa Ferromagnetic Powders. Iil. Anisotropy in Magnetic 
Properties 
n temperature). 
11 figures and 8 


2 English. 


field at liquid nitroge 
There are 4 equations, 
6 of which are Soviet, 


references, 
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Magnetic Properties of Magnetically Anisotropic Specimens of Ferro-— 
Magnetic Powders. Ivy, Temmerature Dependence of llagnetic Properties 
of Powdered Specimens of the Alloy MnBi 


specimens at different temperatures the existence of magnetic 
structure of different form may be observed, Thus, the 
transition structure which is present at room temperature in 
fine powders (1 ~ 10 ) disappears at -196°C and instead of 
4¢4 a multidomain structure is found, This is connected with 
the reduction in the constant of anisotropy at low tempera— 
tures, There are 6 figures, 1 table and 11 references, of 
which 8 are Soviet, 2 French and 1 German, 
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